The abundance of natural resources in Latin American countries has led to a challenge for governments when designing their public policies for economic growth. Moreover, in recent years the increase in the price of commodities has stimulated a rise in the terms of trade and a tendency towards export concentration. Conversely, today there is more agreement about the role of export diversification in order to enhance economic growth in developing economies. This paper presents a detailed description of the exporter behavior for seventeen countries in Latin America between 1990 and 2011 focusing on export diversification in terms of commodities and markets. Also we explore the diversification by dividing the export growth rate into the contribution of existing, new and disappearing exports. We found that exports in Latin American have diversified across countries with Mexico, Brazil and Argentina being the most diverse. However in all the Latin American countries the export growth rate is strongly supported by existing exports more than new exports.
I. INTRODUCTION
Since the Prebisch-Singer Thesis in the 50s there has been an agreement about the negative effects of export concentration in primary products and the decline in the terms of trade. Recently, some authors (Agosin, 2009; Hesse, 2008; Lederman and Maloney, 2007) have related export diversification with economic growth for developing economies. The greater the degree of exports concentration, the more vulnerable to external shocks are exports. It implies greater volatility for the income from exports and less economic growth. This argument has also been used to counter the so-called "Natural Resources Curse" 3 , which has become a policy concern.
In this case the main link for the relationship between diversification and economic growth is the capacity of adjustment in terms-of-trade shocks. This is called the portfolio effect, which takes its name from the financial theory. Additionally, the literature has also featured the advantages that embody the new exports over the productivity, called dynamic benefits (Agosin, 2009) . Thus, for technologically backward economies the copy of production of new goods, that already exist elsewhere, represents a local innovation that promotes economic growth by expanding the comparative advantages. Also, introducing new goods to the export basket has some externalities. For example, these externalities could be the technological transferences between sectors, the underlying cost structure that is revealed to other producers and the identification of new demand sources (Agosin y Bravo-Ortega, 2007) .
Although there has been a growth in literature around the relevance of new exporting activities in international trade for developing countries, there has been little attention paid to thoroughly describing and understanding the export performance in Latin American countries. However, in the case of Chile, Berthelon (2011) presents a deep description of the exports performance, separating copper and non-copper exports.
Above all, the understanding of the performances of export diversification up to now has become more relevant in recent years, where there has been a noticeable increase in the terms of trade especially due to the prices of the commodities.
In this paper we integrate a set of diversification measures in order to make a detailed description of the exports diversification dynamics in Latin America. We use the last available information contained in the Comtrade database from the United Nations, covering the period between 1990 and 2010. Specifically, we analyzed export performance in terms of the intensive and extensive margins in two ways. First, we computed export concentration/diversification indexes for each country and year over the twenty year period. In addition, following Cadot et al. (2011) , we used the Theil index which can be broken down into two components, the between and within. These give an idea of the isolated effect of the number of active export lines (Extensive Margin of Diversification) and the exports volume distribution (Intensive Margin of Diversification) over concentration/diversification. Furthermore, we identify the total number of markets and the exports fraction sent to the ten main destinations. Second, following Brenton and Newfarmer (2007) , Amiti and Freud (2010) Besedes and Prusa (2011) , and Berthelon (2011) , we made an analysis of the export diversification by separating the export growth rate into two different margins. The first consists of those exports in advanced phases of the exportation cycle, like acceleration or maturation (Intensive Margin of Export Growth) . The second margin is the discovery channel, or the new relationships that are established (Extensive Margin of Export Growth).
Based on 17 selected countries, between 1990 and 2011, Latin American exports have grown on average 12% annually. Also diversification has increased over the last two decades with Brazil, Argentina and Mexico being the most diversified countries in the region. However, taking the most recent years into consideration, there has been decreased diversification in the region.
In terms of goods, using the Theil index, exports concentration is strongly characterized by volume distribution or intensive margin, especially for countries like Venezuela, Ecuador, Chile, Bolivia and Paraguay. Furthermore, diversification in the number of markets has increased, passing from 117 in 1990 to 163 in 2010. Also, the number of active groups or active lines at three digits of aggregation has increased from 204 in 1990 to 236 in 2010.
The paper is structured as follows: Section two presents the literature review about diversification and extensive/intensive margins. Section three describes the data and presents the results. Finally, section four presents some conclusions.
II. RELATED LITERATURE
According to traditional trade theory, countries should specialize and exploit comparative advantages. Imbs and Wacziarg (2003) , found a "U-shaped' relationship between industrial concentration and income levels. Whereby countries with low-and middle-income tend to diversify production and specialize at higher income levels. Klinger and Lederman (2006) , using panel data for 73 countries, covered the period 1992-2003, investigate this relation for export diversification and income levels, found that countries are benefitted by diversification in early stages and then by specialization. Cadot et al. (2009) extended this idea and --using panel data--estimated a non-linear model. The authors found a turning point around 25,000 dollars per capita. Moreover, using a breakdown of Theil"s concentration index, which maps directly into the extensive and intensive margins of export diversification, they found that diversification mostly goes along the extensive margin. In a theoretic model Hausmann and Rodrik (2003) establish that in the first stages of development, diversification can help the producers identify sectors where they could have comparative advantages. However, developing economies tend to under-invest in discovery process, since the introduction of a new good, or the application, of a new technology is easily copied, because such technological innovations cannot be patented in the economy where they are introduced. Therefore, the leader will not reap all the benefits of his investment. Under this perspective the government should play an active role by promoting entrepreneurship and creating the right incentives for entrepreneurs to invest in a new range of activities.
In this way, attention has been directed towards diversification like one element to promote growth in developing economies. Specifically, on an empirical level Agosin (2009), Maloney (2007), Iglesias (2005) , Hesse (2008) , have related diversification with the economic growth rate, measuring diversification with the Hirschman-Herfindahl concentration index (HH). Lederman y Maloney (2003) explored the empirical relationship between trade structure and economic growth, especially natural resource abundance, export concentration and intra-industry trade. Using a dynamic cross-country panel model they found evidence that export concentration hampers growth obtaining a negative marginal effect of the HH index in the estimated empirical model. Also, Hesse (2008) studies the negative effect of concentration on economic growth and explores a non-linear relationship between diversification and growth. Estimating a robust model using GMM System he found evidence that diversification promotes economic growth. Agosin (2009) presents a model of growth that emphasizes the introduction of new exports as the main source of growth in countries that are below the technology frontier and depend on growth for adapting existing products to their economic environment. Thus diversification allows a widening in comparative advantage and has associated some externalities that promote growth. Also he finds that export diversification has a stronger effect on growth when exports grow faster than alone.
Trying to study some characteristics of the export cycle that enhance trade, Brenton and Newfarmer (2007) , Amurgo-Pacheco and Pierola (2008) , Besedes and Prusa (2007) , made a decomposition of the export growth rates in margins. They found that economies with better export performance are characterized by exporting larger quantities of existing products or equivalently growing in the intensive margin of export growth. Brenton and Newfarmer (2007) examined whether the discovery channel is important to guide trade policies in this way, considering the scarce resources of governments. Decomposing the export growth rate for the period 1995-2004 they found that the intensive margin on average represents more than eighty percent of the total export growth rate.
Also they found that this percentage could be higher if it was not affected by the trade relationships that disappear, especially in economies with a poor export performance. Amurgo-Pacheco and Pierola (2008) working with a panel data for 24 countries during the period of 1990-2005 found that extensive margin represents 14 percent of the export growth rate and it is given mainly by geographical diversification.
In a more detailed study, Berthelon (2011) made a characterization of the Chilean exports performance from 1990 to 2007. Chilean exports have had a significant growth, especially over the period from 2003 to 2007 with an average rate of 34%, due to exports facing a positive shock in the copper price. Also in this period, the copper exports became to represent a 64% of total exports. However, separating the analysis of total exports without including copper, the author found that diversification has increased both in terms of markets as in goods.
III. MEASURING DIVERSIFICATION
In order to explore export diversification in the Latin American countries we are going to use a set of tools to measures it in terms of both goods and markets.
While our goal is diversification, the quantitative indices come from the income-distribution literature and measure concentration. These are the Theil, Gini and the HirschmanHerfindahl indexes (see appendix). Furthermore, the Theil index has decomposability properties that are exploited by Cadot et al. (2011) .These properties will be discussed in more detail in the next section.
Although the above indices are the most widely used, there is an alternative way to explore diversification. In order to explore the expansion of the export basket due to the discovery channel, Brenton and Newfarmer (2007) broke up the export growth rate into different margins as will be shown later.
Margins of Export Diversification
In terms of goods, export diversification is affected not only by the distribution of the value across the existing exports lines (Intensive Margin of Diversification) but also by adding more export lines (Extensive Margin of Diversification). Specifically, concentration at the intensive margin measures the inequality between the shares of active export lines. Conversely, diversification at the extensive margin can be interpreted as a rising number of active lines. This is important as the dynamics in each margin "reflect a very different evolution of a country's productive activities and policies aiming to enhance diversification in either margin to entail distinct recommendations' (Cadot et al 2011) .
Separating a data set in a number (represented by G) of groups (each one identified with g), the Theil"s index has the property that it can be calculated through addition into withingroups and between-groups components.
Where, represents the value of the observation k that belongs to the subgroup g, and is the average of the value in group g. (2011) showed, changes in the between-groups component measures changes at the extensive margin whereas changes in the within-groups part measures changes at the intensive margin. Specifically, by taking the maximum number of exports lines n that can be active by an exporter and dividing them into two groups, where will correspond to those lines which are active and to the inactive (or those lines for which there are not exports values), the Theil's index components results in the next two equations.
As Cadot et al
Then, the Between component maps the fact of a country being concentrated in a few sectors or similarly, diversification at the extensive margin means a rising number of active export lines. Conversely, The Within component maps the distributive effect.
Intensive and Extensive Margin of the Export Growth Rate
There is a different way to study the performance of the export diversification, which implies both, goods and markets. The new goods and markets that are incorporated to the basket increase the export growth rate (extensive margin of the export growth rate). Specifically, in this section we present a break down of the export growth rate looking for activity at different margins.
Following Brenton and Newfarmer (2007) , Amiti and Freund (2010) , Besedes and Prusa (2011) , the total growth in trade relative to a base period can be divided into three parts. The first one is the persistent relationships or those that survive (s). This part represents an increase of existing products to current markets. The second part considers the relationships that end, being the set of products/markets that disappeared (d) between periods. Finally, the third part considers the new (n) relationships. This part is the increase in export growth due to the incorporation of new or existing products to new or existing geographical markets. Hence, the export growth rate between periods and , , can be described by the following equation (6) .
Being the Intensive Margin of export growth the difference between the first two components (Survivors minus disappeared) divided by exports in the previous period, and the Extensive Margin is formed by the last part (New) in equation 6.
Our data comes from the Unit Nations Commodity Trade Statistics Database. We used export data for seventeen countries over the period between 1990 and 2011, recorded using the Standard Industrial Trade Classification revision 3 at the 3-digit level of disaggregation. Although in general the frequency of the data is annual, in order to incorporate the midterm analysis, we also are going to work with periods of five years in the analysis of the margins of the export growth rate. Figure 1 shows the total exports of the seventeen selected Latin American countries. The main exporters in the region are Mexico, Brazil, Venezuela and Chile. In nominal terms, Brazil was the first exporter in 1991 sending $31 billion closely followed by Mexico with $27 billion. However, quickly, Mexican figures from 1991 onwards show that Mexico became the primary exporter in Latin America. In 2011, Mexican exports totaled $349 billion while Brazil occupied second place with $259 billion. Therefore, these two countries cover more than half of total Latin American exports.
General Overview of Latin American Trade
Looking at the descriptive statistics in table 2, on average total exports in Latin America have grown at 8.2% annually, being characterized by a high volatility. As we can see in figure 2 , the late 90"s was a period of decline in exports until the end of the Asian crisis. After that, the exports started to have a significant recovery. Finally, the period was closed by the impact of the world financial crisis, which produced a contraction of over 17% in 2009. Figure 3 shows the growth rate for each country, highlighting the differences in the export performances within countries. The first one is the volatility. Many Central American countries, for example Nicaragua, present a high volatility while others, like Mexico and Brazil, tend to have a slower growth rate but with more continuous positive periods. Second, we can see that there was a period, after the Asian crisis but before the financial crisis, in which countries like Bolivia, Chile, Ecuador, and Venezuela achieved a growth rate above 30%. One important feature behind this last remarkable growth was the high prices of commodities (figure 4), which also led to a favorable increase in the terms of trade in the region (see figure 5 ) and as will be shown later this can also be related with the current increase in export concentration. In general, there are big differences in export performances between Latin American countries, which are determined by characteristics of the export structure, like markets and products.
Diversification in terms of good
The first proxy used for export diversification is the Herfindahl-Hirschmann Index (HHI). However imperfectly, this indicator captures both vertical and horizontal diversification. By vertical diversification is meant the shift from exporting, say, primary commodities to exporting manufactures. Horizontal diversification means broadening the export basket by diversifying into goods within the same broad category; for example, from grapes with seeds to seedless grapes, or from coffee for the mass market to gourmet coffee (Agosin, 2009) . Figure 6 shows the average value of the diversification index for the region according to the selected countries. In the early 90"s, Latin America followed a strong path towards export diversification, however since the turn of the millennium it has slowly but steadily declined. Furthermore, figure 7 reveals the high heterogeneity in terms of concentration that exists between countries. Thus, Argentina, Brazil and Mexico are the most diversified countries with values of HHI under 0.04 (or diversification index of over 0.96), which is similar to the reported results for some emerging Asian economies (Agosin, 2009 (table 3) . Now, we are going to study diversification in terms of the number of goods exported. By reviewing the number of active lines, or in other words, the SITC codes in which there are values of exports different to zero. Specifically, as data is disaggregated at the three-digit level, the SITC code corresponds to groups of goods. To illustrate, table 4 presents the statistics of the number of active lines. As we can see, the maximum number of positions in the SITC is 259, which corresponds to Mexico. In addition, figure 8 shows the number of active lines over time. Argentina, Brazil, and Mexico are the countries that cover the highest number of active lines. But in general, all the Latin American countries have tended to increase the number of lines.
Finally, from the potential 260 active lines that a country could had in any year, we are going to take the main ten active lines (for each country) and explore how much weight these lines have over the total exports. Figures 9 and 10 show the results for each country from 1990 to 2011. The first common characteristic for all countries is that the main ten active lines account for more that the sixty percent of the total exports. Only in the Mexican and Brazilian cases do these ten lines weigh less than 40 percent, meaning that the other lines have more representation and in this way, more diversification. Moreover, if we look at the Bolivian exports of natural gas (SITC code 343) it grew from 8% in 2000 to more than 40% in 2011. For Chile, the exports of copper and copper-concentrates (SITC 682 and 283) have represented almost half of the total exports. Also for Colombia and Ecuador the exports of Petroleum oils and Petroleum products (SITC 333 and 334) have represented more than 55% of total exports and in an extreme case, Venezuela exports only these two types of commodities, representing a share of over 90% of total exports. Above all, we can highlight the fact that the key groups of exports in some Latin American countries are raw materials.
Margins of the export diversification: Theil Index Figure 11 shows the different margins of the export diversification by using the Theil Index.
As we can see, the low diversification degree is mainly explained by the intensive margin, or in others words, the main export concentration is explained by the low distribution of the total value of exports over all the active lines. The extensive margin is less relative to the export concentration in Latin America. According to these results, increasing the number of active lines of the export is not necessarily the main concern. Nevertheless, we can appreciate differences between countries in both margins. At the intensive margin the conclusions made with the HHI remain, but at the extensive margin we can see that Bolivia, Panama and Paraguay still have potential to increase the numbers of exports groups.
In part the result of the Theil index for the extensive margin is almost reasonable considering the results showed previously. Although this result can suggest that the level of disaggregation in the data plays a crucial role. For example, the maximum numbers of active lines is around 266 and, as we have seen, many Latin American countries are near this number. Maybe more disaggregated data would have much more to say about the importance of adding new lines of exports. To illustrate, by using the Harmonized System at a 6-digit level the maximum number of categories is around 5200. If from these lines we use only 4500 as the "technological frontier," (which corresponds to a big exporter like United States or Germany), we can figure out that there is a big difference in the number of active lines in the Latin American countries where, for example, a country like Chile exports around 3300 categories.
Diversification in markets
Perhaps diversification in terms of goods has been the main topic discussed by the academic literature, but no less important is the role that the diversification in terms of markets has. In other words, equally important is the number of potential destinations for the exports. Even when having sold a large quantity of goods, if these are only sold to a small group of countries, the income from exports will be exposed to the same economic volatility as the country of destination. figure 12 we can appreciate that there has been a systematic increase in the number of markets for all countries. This means that diversification in terms of markets has been enhanced.
Figures 13 and 14 show the share of trade for the ten most important markets. The first characteristic is that for all Latin American countries, more than 60% of their total exports are concentrated in less than 10 countries. Also, this share is over 80% for many countries, the extreme case being Mexico, which sends around 90% of its exports solely to the United States. For Brazil, the main destinations are China, the United States and Argentina, with around 15%, 10% and 8%, respectively, whereas for Chile, China is the main destination, accounting for over 25% of its total exports. Furthermore, Argentina, Paraguay, Uruguay and specifically Bolivia, are the only countries for which another Latin American country (Brazil) plays a significant role as a destination.
Despite the fact that the number of markets has increased for all countries, there remains inequality in the distribution of the value of exports between the existing markets, which signifies that there is still export concentration in terms of markets.
Margins of the export growth rate. Table 6 presents the descriptive statistics for the different margins of the export growth rate during the four sub-periods. On average, the export growth rate is 47.2%, being the result of an increase in the persisting (exports of the same goods to the same markets) in 46.7%, the addition of new relationships (new markets and/or goods) of 0.7% and a fall of over 0.2% due to the relationships that disappears (left side on the table). In this way, the intensive margin accounts for more than 98% of the total export growth rate, while the extensive margin for 1.5% (right side of table). In general these results are similar for all countries. Figure 15 presents the different margins of the export growth rate. We can see that the main margin is the intensive. In this way, in the period with a negative exports growth rate, it has been related with the intensive margin, that is, there has been a fall of the traditional exports and the result is not related with the disappearing share. Moreover, Chile is the only country that shows a representative share of disappearing exports, and it was in the period 2006-2010. Finally, only Argentina and Bolivia have shown a significant part at the extensive margin, but it was in the first period 1996-2000.
V. CONCLUSION
In this article we studied in depth the export diversification for some selected countries in Latin America, in particular, diversification in terms of goods and markets.
In general, diversification has gone down in recent years, especially in a period when the prices of commodities have gone up.
In terms of goods, diversification in Latin American countries seems to be more important in terms of distribution and less in terms of the number of active lines, that is to say, the intensive margin.
In terms of markets, the number of destinations has increased over time, yet only a small number of markets account for a large share of trade, implying that there is also export concentration in term of markets, mainly due to characteristics of the distribution. 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -2.3 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9 -1.9
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